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Abstract 

Radioligand-binding studies were performed to ascertain the actions of noribogaine. a suspected metabolite of ibogaine, on 
opioid receptors. Consistent with previous results, ibogaine showed highest affinity for k opioid receptors ( K, — 3.77 ± 0.81 gM), 
less affinity for /c receptors < K, — II .04 + ().(>(> g M) and no affinity for 5 receptors ( K f > 100 /i M). Noribogaine showed a higher 
affinity than ibogaine for all of the opioid receptors: /< A', = 0.% + 0.08 pM. g. - 2.60 + 0.62 /iM and <5 K, 24.72 + 2.26 
gM. These data suggest that noribogaine is active in vivo and that it may contribute to ibogainc's pharmacological effects. 
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Ibogaine is a naturally occurring indole alkaloid 
currently under investigation as an agent to treat drug 
addiction. In rats, ibogaine lias been shown to signifi¬ 
cantly decrease morphine [8] and cocaine [2] self-ad¬ 
ministration and to prevent morphine-induced release 
of extracellular dopamine in several brain regions [10], 

Additionally, ibogaine has been shown to significantly 
inhibit morphine-induced locomotor activity in rats [12] 
and cocaine-induced locomotor activity in mice [I t] 
and to affect the actions of amphetamine and cocaine 
on the mcsolimbic dopamine system [1,11]. 

Little is known about the mechanism of action of 
ibogaine. However, because of its enduring anti-addic¬ 
tive properties and its short half life [6], it is suspected 
to produce lasting effects through a long-acting active 
metabolite. Ibogaine researchers suspect this metabo¬ 
lite to be noribogaine (dcsmethyl ibogaine, sec big. I) 

[3] which could be formed by Af-dcmethylation of ibo¬ 
gaine. This manuscript details the receptor-binding 
properties of noribogaine with regard to known bind¬ 
ing properties of ibogaine. Previously published bind¬ 
ing data indicate that ibogaine has highest affinity for 
the k opiate receptor (Aj = 2.08 jiM) [4,13] and no 
affinity (K t > 100 gM) for the <5 or /a opiate receptors 
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[4], The present study seeks to examine the binding 
affinities of noribogaine to determine if this potential 
ibogaine metabolite also binds to opioid receptors. 

Radioligand-binding assays were per formed in tripli¬ 
cate for competition studies in 2 ml volume containing 
50 niM I RIS buffer. 10 ' naloxone (non-specific bind¬ 
ing), radioligand, ibogaine or noribogaine and 1 ml 
tissue homogenate. The k assay was performed using 1 
itM ['HJU69593 and calf cortex incubated for 30*min 
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Fig. 1. Structures of ibogaine and its potential metabolite noribo¬ 
gaine. 
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Table 1 

Affinities of ibogaine and noribogaine lor opiate receptors. Data are mean ± S.E.M. values of triplicate determinations front three experiments 
using different membrane preparations 

Compound A.', (pM) ± S.E.M. A, IjiMI + S.E.M. (pM) ± S.E.M. 

k ( 3 11-1)69593) fi (’if-DAGO) & ('H-OPDPE) 

Ibogaine 3.77 + 0.81 11.04 ±0.66 >100 

Noribogaine (1.96 + 0.08 2.66 ± 0.62 24.72 + 2.26 


at 37°C. The 8 assay was performed using 1 nM 
[ 3 H]DPDPE and calf caudate incubated for 4 h at 
25°C. The p assay was performed using [ 3 H]DAGO 
and calf cortex and was incubated for 30 min at 37°C. 
After incubation, tubes were filtered through What¬ 
man GF/B glass fiber filters with 10 ml cold 50 niM 
Tris-HCl buffer. The filters were counted by liquid 
scintillation spectrometry. Compounds were consid¬ 
ered inactive at the defined opiate receptor if there 
was no inhibition at 100 jxM. Results were analysed 
using EBDA and RSI (BBN). 

Ibogaine K t values from this experiment agree with 
previously published k [4,13] and 8 opioid data [4], 
Previously, this laboratory has reported, using 
[ 3 H]carfentanil, a K, of > 100 gM for ibogaine at the 
/a receptor; although the reason is obscure, we have 
consistently found that ibogaine does have affinity for 
the f.i receptor when [ 3 H]DAGO is used but not when 
[ 3 H]carfentanil is used as the radioligand. We, there¬ 
fore, report in this study, contrary to previous results 
[4], that ibogaine does have affinity for the /a opioid 
receptor (A, = 1 1.04 ± 0.66 /iM). Noribogaine is more 
active than ibogaine at both /x and k opioid receptors 
and, unlike ibogaine, is active at the 8 receptor. Com¬ 
plete binding results are summarized in Table I and 



Fig. 2. Competition of ibogaine and noribogaine with I nM 
[ 3 HjU69593 for k opioid receptor. Each data point represents tripli¬ 
cate determinations of three separate experiments using different 
membrane preparations. 


competition curves for ibogaine and noribogaine at the 
k opioid receptor are illustrated in Fig. 2. 

The increased affinity of noribogaine at the k opioid 
receptor may be of significance, k agonists have been 
shown to decrease morphine- and methamphetamine- 
induced locomotor activity in mice [9], k agonists have 
also been shown, like ibogaine, to decrease dopamine 
metabolite levels in the striatum [9,5] and to decrease 
dopamine release in the nucleus accumbens [7]. Thus, 
an ibogaine metabolite, such as noribogaine, which has 
a higher affinity for the k receptor than does ibogaine 
itself, may be capable of producing greater effects than 
ibogaine. Consequently, noribogaine might have anti- 
addictive actions at lower (and, therefore, possibly less 
side-effect producing) doses than ibogaine. Clearly, 
more studies are necessary to ascertain noribogaine’s 
potential use as a pharmacotherapy for drug addiction. 


Acknowledgements 

This research was supported by NIDA Grant DA 
03817. We thank S. Archer of Rensselaer Polytechnic 

Institute for synthesizing noribogaine. 

References 

[1] Broderick. I’., Phelan, F. and Berger, S., Ibogaine alters co¬ 
caine-induced biogenie amine and psychostimulant dysfunction 
but not [311|GBR-I2935 binding to dopamine transporter pro¬ 
tein, NIDA Res. Monogr., 119 285. 

[2] Cappendjik, S. and Dzoljic, M., inhibitory effects of ibogaine on 
cocaine self-administration in rats, Ear. ./. Pharmacol., 241 (1993) 
261-265. 

[31 Cliiang. N.. Update on pharmacokinetics. Ibogaine Protocol 
Development Meeting II, National Institute on Drug Abuse 
(Medications Develpomenl Division), Gaithersburg, MD, May 
16, 1994. 

[4] Deecher, D., Tciller, M., Soderlund, D., Brounuinn, W., Keulinc, 
M and Glick, S., Mechanisms of action of ibogaine and harma- 
line congeners based on radioligand binding studies. Drain Res., 
571 (1992) 242-247. 

[5] Devine, D., l eone, I’., Pocock, D. and Wise, R , Differential 
involvement of ventral tegmental nut, delta and kappa opioid 
receptors in modulation of basal mesolimhic dopamine release: 
in vivo microdialysis studies, J. Pharmacol. Exp. Titer., 266 
(1993) 12.36 1246. 

[6| Dltahir, II., A comparative study of the toxicity of ibogaine and 
serotonin. Doctoral Thesis. University Microfilm International, 
71-25-341 (1971). 





S.M. Pearl cl al. ■ limbi Rescan h oo i /W.s) 342-3-/7 


344 

17} I)i( ’liiara. (I. and Imperalo, A.. Drugs abused In humans picl 
cicnliaJIv increase synaptic dopamine concentrations in the 
mesoliinbic system of freely moving rats. hoc. Natl Aunt Set 
USA. S3 (19X8)3274 3278. 

(8) (ilick, S.. Rossman, K.. Steiiulorl. S.. Maisonneitve. I ami 
( raison. J , I Heels anil aflerellects of ihogainc on morphine 
self-administration in rats. Km. ./. Pharmacol. 195 (1991) 341 
343. 

M Kimihara. M.. Ohyama. M. am! Nakano. M . I Meets of spirado- 
line mesylate, a selective k-opioid-receptor agonist, on the cen¬ 
tral dopamine system with relation to mouse locomotor activity 
and analgesia, .//>/;. J. Pharmacol. 62 (1993) 223-231). 

110) Maisonneuve. I.. Keller, R. and Cilick, S.. Interactions between 
ibogaine, a potential antiaddictive agent, and morphine: an in 
vivo microdialvsis study. Em. J Pharmacol, I 1 ) 1 ) (1991) 33 42. 


Ill) Maisomrcnvc, I.. Keller, R and (ilick. S.. Interactions of ibo¬ 
gaine and d amphetamine: in vivo mietodiabsis and motor be* 
havior in rats. Brain Res . 579 (1992) S 7 ’D. 

(12) Maisonneuve. 1.. Rossman. k.. Kcllct. R and (ilick, S.. Acute 
and prolonged elfects of ibogaine mi bt ain dopamine metabolism 
ami morphine-induced locomotor activity in rats. Brain Res., 375 
(1992) 69 73. 

113] Repke. D.. Allis. !).. Nelson. 4 and Wong. Abbreviated 
ibogaine congeners, synthesis and reactions ol tropan-3-yl-2- 
and 3 indoles. Investigation of an unusual isometization of 
2-substituled indoles using computational and spectroscopic 
techniques. ./. Org. Chan.. 59 (1994) 2164 2171. 

(14j Scrshen. II.. Hashim. A., liaising. I and I aitha. A.. Ibogaine 
antagonizes cocaine-induced locomotor stimulation in mice. Life 
Sci.. 50 (1992) 1079 1086. 



